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Description

[0001] This invention relates to stiffening assemblies.
More particularly, but not exclusively, this invention re-
lates to rod stiffening assemblies. Embodiments of the
invention relate to stiffening assemblies for use in stiff-
ening elongate articles, such as rods, during seismic
events.
[0002] In regions prone to earthquakes, attempts are
made to construct buildings so that they will withstand
them. In many such buildings, lighting equipment and
other apparatus can be suspended from the roof by the
use of rods. The rods are braced on opposite sides to
prevent movement during an earthquake. However, the
installation of such bracing is time consuming and ex-
pensive.
[0003] US 8047478 B1 discloses a modular post sys-
tem with holes on multiple axial planes.
[0004] The invention is defined by the appended
claims. According to one aspect of this invention, there
is provided a stiffening assembly for stiffening an article,
the stiffening assembly comprising a plurality of main
modules arrangeable on the article, each main module
comprising:

a body defining a longitudinal central axis, a receiv-
ing formation within the body, and
a longitudinally extending elongate outer opening to
allow access of the article to the receiving formation,
wherein the body has opposite ends and the central
axis extends between said opposite ends;
wherein the receiving formation defines an internal
space for receiving the portion of the article there-
through, and wherein the receiving formation has a
longitudinal subsidiary central axis, characterised in
that the longitudinal subsidiary central axis of the re-
ceiving formation is offset from the main central axis
of the body.

[0005] Each of the main modules may define a plane
extending longitudinally through the outer opening and
through said axis, wherein the planes defined by the mod-
ules are each in a substantially identical position relative
to the respective module, and wherein the planes of ad-
jacent modules are disposed relative to each other at an
angle of between 1° and 24°.
[0006] In a stiffening assembly, the planes of adjacent
modules may be disposed relative to each other at an
angle of between 1° and 12°. The planes of adjacent
modules may be disposed relative to each other at an
angle of between 5° and 10°. The planes of adjacent
modules may be disposed relative to each other at an
angle of between 8° and 9°. The planes of adjacent mod-
ules may be disposed relative to each other at an angle
of substantially 8.5°.
[0007] In a stiffening assembly, the planes of adjacent
modules may be disposed relative to each other at an
angle of between 2° and 23°. The planes of adjacent

modules may be disposed relative to each other at an
angle of between 10° and 20°. The planes of adjacent
modules may be disposed relative to each other at an
angle of between 16° and 18°. The planes of adjacent
modules may be disposed relative to each other at an
angle of substantially 17°.
[0008] In one embodiment, the stiffening assembly
may further include a securing arrangement for securing
the main modules to the article.
[0009] The stiffening assembly may be suitable for use
with an elongate article, for example a rod. The stiffening
assembly may be suitable for use during seismic events.
The stiffening assembly may comprise a seismic protec-
tion stiffening assembly. The stiffening assembly may be
elongate.
[0010] The stiffening assembly may comprise a fas-
tening arrangement for coupling the main modules to one
another. The fastening arrangement may comprise first
and second fastening formations. The first fastening for-
mations may comprise male fastening formations. The
second fastening formations may comprise female fas-
tening formations to receive the male fastening forma-
tions.
[0011] The first and second fastening formations may
be threaded fastening formations. The first fastening for-
mations may comprises externally threaded fastening
formations. The second fastening formations may com-
prise internally threaded fastening formations.
[0012] The receiving formation may be provided within
the body. The body may have an internal region. The
internal region may define the internal space for receiving
the article therethrough, the internal space may be de-
fined by the body. The receiving formation may have op-
posite open ends to allow the article to extend through
the internal space.
[0013] The receiving formation may be elongate. The
internal space may be elongate. The receiving formation
may extend through the body. The internal space may
extend centrally through the body. The internal space
may extend substantially along the central axis of the
body. The receiving formation may extend substantially
centrally through the body. The receiving formation may
be tubular.
[0014] In one embodiment, the receiving formation
may have a substantially circular end profile. In a stiffen-
ing assembly, the receiving formation may have a sub-
stantially U shaped profile.
[0015] In one embodiment, the internal space defined
by said receiving formation may have a substantially cir-
cular end profile. In a stiffening assembly, the internal
space defined by said receiving formation may have a
substantially U shaped end profile. The internal space
may be elongate.
[0016] The outer opening may allow access to the in-
ternal space.
[0017] The outer opening may extend the whole length
of the body. The outer opening may be a slot.
[0018] In one embodiment, the receiving formation
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may define an inner opening to allow said portion of the
article to be received within the internal space. The inner
opening may be elongate and may extend the whole
length of the receiving formation. The inner opening may
be a further slot in the receiving formation.
[0019] The body may define a guide passage to guide
the article to the inner opening defined by the receiving
formation. The guide passage may be configured to
guide the article between the inner opening and the outer
opening. The body may comprise opposed walls extend-
ing between the inner opening and the outer opening.
The opposed walls may define the guide passage.
[0020] In one embodiment, the first and second fas-
tening formations may be provided on a respective one
of the opposite ends.
[0021] The first fastening formation on one of the main
modules may co-operate engagingly with the second fas-
tening formation on an adjacent one of the main modules
to couple the main modules to each other. The first fas-
tening formation on one of the main modules may be
rotatably moveable relative to the second fastening for-
mation on the adjacent main module. Thus, co-operative
engagement of the first fastening formation on one of the
main modules with the second fastening formation on
the adjacent main module is effected by rotation of the
first and second fastening formations relative to each oth-
er. The aforesaid rotation may be effected by rotating the
body of the adjacent main modules relative to each other.
[0022] Said rotation can be effected about the longitu-
dinal main central axis of the body of each main module.
[0023] In one embodiment, the longitudinal subsidiary
central axis of the receiving formation may extend sub-
stantially parallel to the main central axis of the body.
The offset of the longitudinal subsidiary central axis of
the receiving formation from the main central axis of the
body provides the advantage in one embodiment de-
scribed herein that, when adjacent main modules are
coupled to each other by relative rotation, the respective
receiving formations are moved to positions in which they
are unaligned relative to each other, thereby securing
the main modules to the article. Thus, in one embodiment
described herein, the securing arrangement may com-
prise the fastening arrangement. The securing arrange-
ment may further include receiving formation of each
main module.
[0024] The first and second fastening formations on
each end of the body may comprise corresponding first
and second threaded portions to allow adjacent main
modules to be coupled to one another by screwing them
together. The threaded portions may be provided at re-
spective opposite ends of the body. The first threaded
portion may be externally threaded. The second threaded
portion may be internally threaded.
[0025] In a stiffening assembly, the fastening arrange-
ment may comprise a coupling module to couple the main
modules to one another. The fastening arrangement may
comprise a plurality of coupling modules.
[0026] In a stiffening assembly, the first and second

fastening formations may be provided respectively on
the main and coupling modules.
[0027] The main module may comprise at least one of
the first fastening formations. Desirably, the main module
may have two of the first fastening formations. The body
may have a first fastening formation at each of the op-
posite ends thereof. The first fastening formations may
be coaxially aligned with each other.
[0028] Each coupling module may have a second fas-
tening formation. Each of the coupling modules may have
two fastening formations. Both fastening formations of
each coupling module may be second fastening forma-
tions. The second fastening formations may be coaxially
aligned with each other.
[0029] The body of each main module may comprise
two male first fastening formations. The coupling module
may comprise two female second fastening formations.
[0030] The stiffening assembly may comprise a plural-
ity of main modules, wherein the body of each main mod-
ule has two first fastening formations. The stiffening as-
sembly may further include a respective coupling module
to couple two of the main modules in an adjacent aligned
relationship, the coupling formation having two second
fastening formations.
[0031] Each coupling module may comprise a holding
portion provided between the fastening formations of the
coupling module. The holding portion may define an ap-
erture having a side opening.
[0032] The side opening may extend the length of the
coupling module to allow access for the article to the ap-
erture. The aperture may be configured to receive the
article therethrough. The aperture may have a substan-
tially U shaped end profile.
[0033] The receiving formation may comprise inner
projections extending into the internal space. The pro-
jections may be configured to engage the article when
the article is received in the internal space.
[0034] The projections may allow the stiffening assem-
bly to be used with articles of differing diameters. The
projections may be configured to be crushed by the arti-
cle. This can be the case where the article has a larger
diameter.
[0035] The holding formation may comprise inner pro-
jecting members extending into the aperture. The inner
projecting members may be configured to engage the
article when the article is received in the aperture.
[0036] In a stiffening assembly, the first and second
fastening formations may comprise bayonet fittings.
Each bayonet fitting may comprise a radially extending
projecting portion on one of the main module and the
coupling module. Each bayonet fittings may comprise a
circumferentially extending channel on the other of the
main module and the coupling module.
[0037] The first fastening formation may comprise the
circumferentially extending channel. The channel may
extend radially outwardly. The second fastening forma-
tion may comprise the projecting portion. The projecting
portion may extend radially inwardly.
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[0038] Each first fastening formation may comprise a
substantially cylindrical portion. Each main module may
comprise a pair of substantially cylindrical portions,
wherein each substantially cylindrical portion may be pro-
vided at a respective opposite end of the body.
[0039] The cylindrical portion may extend axially from
the body. Each first fastening formation may further in-
clude a first securing arrangement. The first securing ar-
rangement may comprise a first part of the bayonet fitting.
[0040] The first securing arrangement may comprise
the channel. The channel may extend circumferentially
around the cylindrical portion. The first securing arrange-
ment may include a stop member at one end of the chan-
nel. The stop member may be in the form of walls ex-
tending across the channel.
[0041] Each coupling module may comprise a pair of
opposed second fastening formations. Each of the sec-
ond fastening formations may be in the form of a female
fastening formation.
[0042] Each of the second fastening formations may
comprise a socket formation. Each socket formation may
comprise a hollow cylindrical portion. Each socket for-
mation may further include a radially inwardly extending
second securing arrangement.
[0043] Each second securing arrangement may com-
prise second parts of the bayonet fitting. The second fas-
tening formations may be axially aligned with each other.
[0044] The first and second securing arrangements
may be twisted relative to each other to secure the main
modules in an unaligned relationship when the main
modules are coupled to one another to form the stiffening
assembly. Adjacent main modules in said stiffening as-
sembly may be twisted relative to each other by an angle
of greater than 90°. Adjacent main modules in said stiff-
ening assembly may be twisted relative to each other by
an angle of between 182° and 204°. Adjacent main mod-
ules in said stiffening assembly may be twisted relative
to each other by an angle of between 185° and 200°,
Adjacent main modules in said stiffening assembly may
be twisted relative to each other by an angle of between
196° and 198°, for example substantially 197°.
[0045] Each main module may be twisted by an angle
of between 91° and 102° relative to the, or each, coupling
module to which it is secured. Each main module may
be twisted by an angle of between 95° and 100° relative
to the, or each, coupling module to which it is secured,
Each main module may be twisted by an angle of be-
tween 98° and 99° relative to the, or each, coupling mod-
ule to which it is secured, for example substantially 98.5°.
[0046] Alternate main modules of the stiffening assem-
bly may be twisted relative to each other by an angle of
between 364° and 408°. Alternate main modules of the
stiffening assembly may be disposed relative to each oth-
er by an angle of between 4° and 48°.
[0047] Alternate main modules of the stiffening assem-
bly may be twisted relative to each other by an angle of
between 380° and 400°. Alternate main modules of the
stiffening assembly may be disposed relative to each oth-

er by an angle of between 20° and 40°.
[0048] Alternate main modules of the stiffening assem-
bly may be twisted relative to each other by an angle of
between 392° and 396°, for example substantially 394°.
Alternate main modules of the stiffening assembly may
be disposed relative to each other by an angle of between
32° and 36 °, for example substantially 34°.
[0049] The stop member and/or the second part may
be positioned so that when a plurality the main modules
are coupled to one another by means of the coupling
modules, the adjacent main modules and coupling mod-
ules may be rotated relative to each other by between
91° and 102°. In a stiffening assembly, the adjacent main
modules and coupling modules may be rotated relative
to each other by between 91° and 98°.
[0050] The stop member and/or the second part may
be positioned so that when a plurality the main modules
are coupled to one another by means of the coupling
modules, the adjacent main modules and coupling mod-
ules are rotated relative to each other by between 95°
and 100°. In a stiffening assembly, the adjacent main
modules and coupling modules may be rotated relative
to each other by between 92° and 96°.
[0051] The stop member and/or the second part may
be positioned so that when a plurality the main modules
are coupled to one another by means of the coupling
modules, the adjacent main modules and coupling mod-
ules are rotated relative to each other by between 98°
and 99°, for example 98.5°. In a stiffening assembly, the
adjacent main modules and coupling modules are rotated
relative to each other by between 93° and 95°, for exam-
ple, between 94° and 94.5°.
[0052] Adjacent main modules may be between 182°
and 204° out of alignment with each other. In a stiffening
assembly, the adjacent main modules may be between
182° and 196° out of alignment with each other.
[0053] Adjacent main modules may be between 190°
and 200° out of alignment with each other. In a stiffening
assembly, the adjacent main modules may be between
184° and 192° out of alignment with each other.
[0054] Adjacent main modules may be between 196°
and 198° out of alignment with each other, for example
197°. Adjacent main modules may be between 186° and
190° out of alignment with each other, for example be-
tween 188° and 189°.
[0055] Alternate main modules may be between 4° and
48° out of alignment with each other. Alternate main mod-
ules may be between 20° and 40° out of alignment with
each other. Alternate main modules may be between 32°
and 36° out of alignment with each other, for example
34° out of alignment with each other.
[0056] In a stiffening assembly, alternate main mod-
ules may be between 2° and 24° out of alignment with
each other. Alternate main modules may be between 10°
and 20° out of alignment with each other. Alternate main
modules may be between 16° and 18° out of alignment
with each other, for example substantially 17° out of align-
ment with each other.
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[0057] Reference is now made to the accompanying
drawings, in which:

Figure 1 shows an embodiment of a stiffening as-
sembly comprising a plurality of main modules;

Figure 2 shows the embodiment of the stiffening as-
sembly with the main modules coupled to one an-
other;

Figure 3 shows the embodiment of the stiffening as-
sembly with an elongate article extending through
the main modules;

Figure 4 shows the embodiment of the stiffening as-
sembly secured to the elongate article;

Figure 5 is a perspective view from a first end of one
of the main modules;

Figure 6 is a perspective view from a second oppo-
site end of the main module;

Figure 7 is a view of one of the main modules from
the first end;

Figure 8 is a close-up of the region marked VIII in
Figure 7;

Figure 9 shows another stiffening assembly;

Figure 10 shows the stiffening assembly shown in
Figure 9 with an elongate article extending there-
through;

Figure 11 shows the stiffening assembly shown in
Figure 9 secured to the elongate article;

Figure 12 shows a main module, being part of the
stiffening assembly shown in Figure 9;

Figure 13 shows a coupling module, being part of
the stiffening assembly shown in Figure 9;

Figure 14 is a top plan view of the coupling module;

Figure 15 shows the main module and the coupling
module of the stiffening assembly shown in Figure
9 aligned with each other;

Figure 16 is a top plan view showing a main module
and a coupling module secured to each other; and

Figure 17 is a perspective view of another stiffening
assembly.

[0058] Figures 1 to 4 of the drawings show an embod-
iment of a stiffening assembly 10 for stiffening an elon-

gate article in the form of a rod 12. The elongate article
may be threaded and may comprise a threaded rod. The
stiffening assembly 10 comprises a plurality of main mod-
ules 14 which can receive the rod 12 therethrough.
[0059] Figures 5 to 8 show an individual one of the
main modules 14. Each of the main modules 14 compris-
es a substantially cylindrical body 16 having a longitudi-
nal main central axis 18 (see Figures 7 and 8) extending
along the longitudinal centre line of the body 16. The
cylindrical body 16 also has opposite ends 20, 22 (see
Figures 5 and 6). Each main module 14 also includes
first and second fastening formations 24, 26 provided
respectively on the opposite ends 20, 22.
[0060] The first fastening formation 24 comprises an
externally threaded portion extending axially from the
body 16. The second fastening formation 26 comprises
an internally threaded portion extending axially from the
body 16. The first fastening formation 24 on each main
module 14 can be received by the second fastening for-
mation 26 of the adjacent main module 14 to couple the
adjacent main modules 14 to each other (see Figures 2
to 4).
[0061] The adjacent main modules 14 are rotated rel-
ative to each other about their central main axes 18 to
screw the first fastening formations 24 into the second
fastening formations 26, thereby fastening the adjacent
main modules 14 to each other.
[0062] Each main module 14 comprises a receiving
formation provided centrally within the body 16. The re-
ceiving formation is in the form of a substantially cylin-
drical tubular member 28 defining an elongate substan-
tially cylindrical internal space 30. Referring to Figures 7
and 8, the tubular member 28 has a longitudinal subsid-
iary central axis 32 extending along the longitudinal cen-
tre line of the tubular member 28.
[0063] The longitudinal subsidiary central axis 32 is
substantially parallel to the main central axis 18 of the
body 16. The longitudinal subsidiary central axis 32 of
the tubular member 28 is offset from the main central
axis 18 of the body 16. As a result, the tubular member
28 is offset from the main central axis 18 of the body 16.
The reason for this is explained below.
[0064] The tubular member 28 has an elongate inner
opening 34 in the form of a first slot. The elongate inner
opening 34 extends the whole length of the tubular mem-
ber 38.
[0065] The body 16 defines an elongate outer opening
36 in the form of a second slot. The elongate outer open-
ing 36 extends the whole length of the body 16 and is
aligned with the inner opening 34 defined in the tubular
member 28. The rod 12 can be received in the internal
space 30 via the inner and outer openings 34, 36.
[0066] A guide formation 38 is provided between the
inner opening 34 and the outer opening 36. The guide
formation 38 comprises a pair of parallel walls 40 extend-
ing from the tubular member 28 to the body 16. The par-
allel walls 40 define a guide passage 42 therebetween.
[0067] The guide passage 42 guides the rod 12 from
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the elongate outer opening 36 via the inner opening 34
to the internal space 30 defined by the tubular member
28.
[0068] A plurality of straightening formations 44 in the
form of substantially planar members extend from the
body 16 to the tubular member 28.
[0069] Referring to Figure 3 and 4, a plurality of the
main modules 14 can be mounted on the rod 12 by pass-
ing the rod 12 into each of the main modules 14. Thus,
the rod 12 passes through the elongate outer opening
36 of each main module 14 to the elongate internal space
30 via the guide passage 42 and the inner opening 34.
[0070] As shown in Figures 3 and 4, a desired number
of the main modules 14, for example 4, can be provided
on the rod 12, with the rod 12 extending through the tu-
bular members 28 of all of the main modules 14.
[0071] The main modules 14 can be secured to the rod
12 by screwing the first fastening formations 24 into the
second fastening formations 26 of the adjacent main
modules 14. As the first and second fastening formations
24, 26 are screwed into each other, the tubular members
28 are moved to positions where the central axes 32 are
not aligned with each other. This causes the tubular mem-
bers 28 to be offset from one another thereby causing
the tubular members 28 to engage tightly with the rod
12. As a result, the fastening formations 24, 26 and the
offset tubular members 28 constitute a securing arrange-
ment for securing the stiffening assembly 10 to the rod
12. Thus, by screwing the first and second fastening for-
mations 24, 26 of adjacent main modules 14 into each
other, the main modules 14 are secured to the rod 12.
[0072] There is thus described a stiffening assembly
10 which can be used for stiffening an elongate article in
the form of a rod. The stiffening assembly 10 has the
advantage that it can be used for seismic protection in
areas prone to earthquakes to reduce the flexibility of the
rods when earthquakes occur. In addition, the stiffening
assembly 10 has the advantage that it can be used for
blast protection, for example in embassies, or in military
or government facilities. It also has the advantage of be-
ing suitable for use for force protection, for example in
the case of hurricanes or tornadoes.
[0073] Various modifications can be made without de-
parting from the scope of the invention.
[0074] Figures 9 to 16 show another stiffening assem-
bly, generally designated 110, for stiffening the rod 12.
The stiffening assembly 110 comprises a plurality of main
modules 114, each having a substantially cylindrical body
116. The substantially cylindrical body 116 has a central
main axis 118 (see Figures 12 and 16) which extends
longitudinally through the body 116.
[0075] The cylindrical body 116 also has opposite ends
120, 122. Each main module 114 also includes a respec-
tive first fastening formation 124 extending axially from
each of the opposite ends 120, 122. The first fastening
formation 124 comprises a projecting formation in the
form of a male fastening formation.
[0076] Each first fastening formation 124 comprises a

substantially cylindrical portion 126 extending axially
from the body 116. Each first fastening formation 124
further includes an outwardly projecting first securing ar-
rangement 128 comprising first parts of a bayonet fitting.
The first securing arrangements 128 are in the form of
channels 129, which extend circumferentially around the
cylindrical portions 126. The first securing arrangements
128 include stop members 131 at one end of each chan-
nel 129, the purpose of which is described below. The
stop members 131 are in the form of walls extending
across the channels 129.
[0077] The stiffening assembly 110 further includes a
plurality of coupling modules 130 to couple the main mod-
ules 114 to one another when the main modules 114 and
the coupling modules 130 are mounted on the rod 12.
Gaps 129A are defined between the channels 129 to
receive second parts 138 (see below) of the bayonet fit-
ting when the main module 114 is secured to the coupling
module 130. The second parts 138 are in the form radially
inwardly extending projections.
[0078] Each coupling module 130 comprises a pair of
opposed second fastening formations 132. Each of the
second fastening formations 132 is in the form of a female
fastening formation.
[0079] Each of the second fastening formations 132
comprises a socket formation in the form of a hollow cy-
lindrical portion 134 and a radially inwardly extending
second securing arrangement 136 in the form of the sec-
ond parts 138 of the bayonet fitting. The second fastening
formations 132 are axially aligned with each other. Each
coupling module 130 has a central main axis 139 (see
Figure 14)
[0080] Alternatively, the first and second fastening for-
mations 128, 132 may comprise corresponding threads
on the cylindrical portions 126, 134.
[0081] Each of the main modules 114 has a receiving
formation 140 comprising an elongate axially extending
member 142 defining an elongate recess 144 extending
inwardly from an elongate opening 146 extending the
length of the body 116.
[0082] The recess 144 extends from the opening 146
to a region beyond the central main axis 118 of the main
module 114 and can receive the rod 12 therethrough.
The recess 144 and the opening 146 also extend through
the first fastening arrangements 124. The rod 12 can be
inserted into the recess 144 via the opening 146.
[0083] The receiving formation 140 includes a plurality
of inner projections in the form of gripping elements 148
projecting inwardly from the axially extending member
into the recess 144. The function of the gripping elements
148 is to engage the rod 12 when it is inserted into the
recess.
[0084] Each of the coupling modules 130 has a holding
portion 150 between the opposed second fastening for-
mations 132. The holding portion comprises a separator
152, which separates the second fastening formations
132 from each other.
[0085] The hollow cylindrical portions 134 define an
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opening 154 which extends the whole length of the cou-
pling module 130. The separator 152 defines a recess
156 which extends across the separator 152 from the
opening 154 to a region beyond the central main axis
139 of the coupling module 130. Thus, the recess 156
can receive the rod 12 therein. The rod 12 can be inserted
into the recess 156 via the opening 146.
[0086] The holding portion 150 includes a plurality of
inner projecting members in the form of gripping ele-
ments 158 projecting inwardly from the separator 152
into the recess 156. The function of the gripping elements
158 is the same as the function of the gripping elements
148, i.e. to engage the rod 12 when it is inserted into the
recess 156.
[0087] The gripping elements 148, 158 provide the ad-
vantage that they allow rods 12 of different diameters to
be held in the receiving formation 140. In the case of
larger diameter rods 12, the gripping elements 148, 158
are crushed by the rod 12 when it is received in the recess
144 and the modules 114, 130 rotated relative to each
other to secure them together (see below). In the case
of smaller diameter rods 12, the gripping elements 148,
158 simply engage the rod 12.
[0088] As shown in Figures 9 to 11, the stiffening as-
sembly 110 is arranged on the rod 12, so that the rod 12
is received in the recesses 144, 156 and is engaged by
the gripping elements 148, 158. The main modules 114
and the coupling modules 130 are arranged so that their
central main axes 118, 139 are aligned with each other.
When so received, the rod 12 extends along the central
main axes 118, 139.
[0089] When the stiffening assembly 110 is assem-
bled, the main modules 114 alternate with respect to the
coupling modules 130. The first fastening arrangements
128 of the main modules 114 are received within the sec-
ond fastening arrangements 132 of the coupling modules
130, as shown in Figure 10. When the first fastening ar-
rangements 128 are received within the second fastening
arrangements 132, the inwardly extending second parts
138 of the bayonet fitting are received in the gaps 129A
between the channels 129.
[0090] The main modules 114 and the coupling mod-
ules 130 can then be rotated or twisted, for example by
90°, relative to each other about the central main axis
118, as shown by the arrows A and B in Figure 10, to the
positions shown in Figure 11. The first and second fas-
tening arrangements 128, 132 cooperate with each other,
so that the inwardly extending second parts 138 move
along the channels 129 until the inwardly extending sec-
ond parts engage the stop members 131. In this position,
the main modules 114 are secured to the coupling mod-
ules 130. Thus, the main modules 114 are coupled to
one another by means of the coupling modules 130.
[0091] The lengths of the main modules 114 and of the
coupling modules 130 are selected to provide the maxi-
mum coverage of any length of the rod 12 leaving a min-
imum length of the rod protruding from the ends of the
stiffening assembly 110. In order to ensure maximum

coverage of the rod 12, the user can choose the number
of main modules 114 and coupling modules 130, and
whether or not coupling modules 130 are provided at the
top or bottom of the stiffening assembly 110.
[0092] The provision of the main modules 114 and the
coupling modules 130 of different lengths allows as much
as possible of the length of the rod 12 to be covered by
the stiffening assembly 110.
[0093] The stiffening assembly 110 includes opposite
male fastening formations 124 on the main modules 114,
and opposite female fastening formations 132 on the cou-
pling module 130, to facilitate coupling the modules 114,
130 to one another. The main modules 114 and the cou-
pling modules 130 can be fastened to each other by
means of a bayonet fitting which effects the aforesaid
fastening by a relative rotation of the modules 114, 130
by 90° to allow easier coupling.
[0094] The recesses 144, 156 have a width to receive
rods 12 of differing diameters, for example from 3/8" (9.5
mm) to 1/2" (12.7 mm). The provision of the gripping el-
ements 148, 158 allows the stiffening assembly 110 to
be secured to the rods 12 of different diameters, as ex-
plained above.
[0095] In the stiffening assembly 110 shown in Figures
9 to 11, the stop members 131 and the inwardly extending
second parts 138 are positioned so that when the second
portions 138 engage the stop members 131, the elongate
recesses 144 of adjacent main modules 114 are 180°
out of alignment with each other. This means that alter-
nate main modules 114 are in alignment with each other.
[0096] In a further modification, shown in Figure 17,
the stop members 131 and the inwardly extending sec-
ond parts 138 are positioned so that when the main mod-
ules 114 and the coupling modules 130 are secured to
one another, the adjacent main modules 114 and cou-
pling modules 130 are rotated relative to each other about
the main axis 118 by between 95° and 100°, for example
substantially 98.5°. This provides the effect that adjacent
main modules 114 are out of alignment by between 190°
and 200° relative to each other, for example 197°. Alter-
nate main modules are between 4° and 40° out of align-
ment, for example, substantially 34°.
[0097] In the stiffening assembly 110 shown in Figures
9 to 16 described herein, the stop members 131 and the
inwardly extending second parts 138 can be positioned
so that the adjacent main modules 114 and coupling mod-
ules 130 are rotated relative to each other about the main
axis 118 by substantially 98.5°. Adjacent main modules
114A are therefore disposed at substantially 197° out of
alignment with each other, and alternate main modules
114A and 114B are disposed substantially 34° out of
alignment.
[0098] This is shown in Figure 17 by the use of broken
lines, which represent the identical planes P extending
through each of the main modules 114. As can be seen
from Figure 17, the planes P are out of alignment with
each other. The planes P of adjacent main modules 114
extend longitudinally of each main module 114 through
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the main axis 118 and the respective elongate opening
146. When the main modules 114 are coupled to one
another by the coupling members 130, the planes P of
adjacent main modules 114 are disposed at an angle of
substantially 17° relative to each other, and the planes
P of alternate main modules 114 are disposed at an angle
of 34° relative to each other. Thus, the planes P are suc-
cessively twisted in the same direction relative to each
other.
[0099] The arrangement described in the immediately
preceding paragraph provides the advantage that bipla-
nar stiffness is avoided. Biplanar stiffness can be ex-
plained as follows with reference to the stiffening assem-
bly 110 shown in Figures 9 to 16. In the stiffening assem-
bly 110 shown in Figures 9 to 16, the main modules 114
are aligned with each other, so that all of the planes P
are aligned with each other.
[0100] Where the modules 114 are aligned, the stiff-
ening assembly 10 formed therefrom develops two mu-
tually perpendicular planes, namely a stronger plane that
can resist lateral bending forces perpendicular thereto
along the length of the stiffening assembly 10, and a
weaker plane that is less able to resist the lateral bending
forces perpendicular thereto. As a result, the stiffening
assembly 10 so formed has a tendency to bend in the
weak plane.
[0101] In contrast, the arrangement of the stop mem-
bers 131 and the inwardly extending second parts 138
as described above with reference to Figure 17, so that
the planes P of adjacent main modules 114 are succes-
sively out of alignment with each by substantially 17°, no
biplanar stiffness develops. With such an arrangement,
the main modules 114 and the coupling modules 130 are
disposed successively out of alignment with each other,
so that mutually perpendicular stronger and weaker
planes do not develop; in effect, the stronger and weaker
planes are twisted about the main axis of the stiffening
assembly so that the stiffening assembly can resist lateral
bending forces substantially equally around its circum-
ference.

Claims

1. A stiffening assembly (10) for stiffening an article,
the stiffening assembly (10) comprising a plurality of
main modules (14) arrangeable on the article, each
main module (14) comprising:

a body (16) defining a longitudinal central axis
(32), a receiving formation (28) within the body
(16), and a longitudinally extending elongate
outer opening (36) to allow access of the article
to the receiving formation (28), wherein the body
(16) has opposite ends (20, 22) and the central
axis (32) extends between said opposite ends
(20, 22);
wherein the receiving formation (28) defines an

internal space (30) for receiving the portion of
the article therethrough, and wherein the receiv-
ing formation (28) has a longitudinal subsidiary
central axis (32), characterised in that the lon-
gitudinal subsidiary central axis (32) of the re-
ceiving formation (28) is offset from the main
central axis (32) of the body (16).

2. A stiffening assembly (10) according to claim 1,
wherein the receiving formation (28) and the internal
space (30) are elongate.

3. A stiffening assembly (10) according to claim 1 or 2,
wherein the receiving formation (28) has opposite
open ends to allow the article to extend through the
internal space (30).

4. A stiffening assembly (10) according to claim 1, 2 or
3, wherein the internal space (30) extends substan-
tially along the central axis (32) of the body (16).

5. A stiffening assembly (10) according to any preced-
ing claim, further including a securing arrangement
for securing the main modules (14) to the article.

6. A stiffening assembly (10) according to any preced-
ing claim, comprising a fastening arrangement for
fastening the main modules (14) to one another, the
fastening arrangement comprising first and second
fastening formations (24, 26).

7. A stiffening assembly according to claim 6, wherein
the first fastening formations (24) comprise male fas-
tening formations.

8. A stiffening assembly according to claim 7, wherein
the second fastening formations (26) comprise fe-
male fastening formations to receive the male fas-
tening formations.

9. A stiffening assembly (10) according to any preced-
ing claim, wherein the receiving formation (28) de-
fines an inner opening (34) to allow said portion of
the article to be received within the internal space
(30).

10. A stiffening assembly (10) according to claim 9,
wherein the inner opening (34) is elongate and ex-
tends the whole length of the receiving formation
(28).

11. A stiffening assembly (10) according to claim 9 or
10, wherein the body (16) defines a guide passage
(42) to guide the article to the inner opening (34)
defined by the receiving formation (28).

12. A stiffening assembly (10) according to any preced-
ing claim, wherein the guide passage (42) is config-
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ured to guide the article between the outer opening
(36) and the inner opening (34).

13. A stiffening assembly (10) according to claim 12,
wherein the body (16) comprises opposed walls (40)
extending between the inner opening (34) and the
outer opening (36).

14. A stiffening assembly (10) according to claim 12 or
13, wherein the opposed walls (40) define the guide
passage (42).

Patentansprüche

1. Versteifungsanordnung (10) zum Versteifen eines
Gegenstands, wobei die Versteifungsanordnung
(10) eine Vielzahl von Hauptmodulen (14), die an
dem Gegenstand angeordnet werden können, um-
fasst, wobei jedes Hauptmodul (14) Folgendes um-
fasst:

einen Körper (16), der eine Längsmittelachse
(32), eine Aufnahmestruktur (28) innerhalb des
Körpers (16) und eine sich länglich erstrecken-
de, verlängerte Außenöffnung (36) definiert, da-
mit der Gegenstand auf die Aufnahmestruktur
(28) zugreifen kann, wobei der Körper (16) ge-
genüberliegende Enden (20, 22) aufweist und
sich die Mittelachse (32) zwischen den gegen-
überliegende Enden (20, 22) erstreckt;
wobei die Aufnahmestruktur (28) einen Innen-
raum (30) zum Aufnehmen des Abschnitts des
Gegenstands durch diesen hindurch definiert
und wobei die Aufnahmestruktur (28) eine läng-
lich untergeordnete Mittelachse (32) aufweist,
dadurch gekennzeichnet, dass die länglich
untergeordnete Mittelachse (32) der Aufnah-
mestruktur (28) von der Hauptmittelachse (32)
des Körpers (16) versetzt ist.

2. Versteifungsanordnung (10) nach Anspruch 1, wo-
bei die Aufnahmestruktur (28) und der Innenraum
(30) verlängert sind.

3. Versteifungsanordnung (10) nach Anspruch 1 oder
2, wobei die Aufnahmestruktur (28) gegenüberlie-
gende offene Enden aufweist, damit sich der Gegen-
stand durch den Innenraum (30) erstrecken kann.

4. Versteifungsanordnung (10) nach Anspruch 1, 2
oder 3, wobei sich der Innenraum (30) im Wesentli-
chen entlang der Mittelachse (32) des Körpers (16)
erstreckt.

5. Versteifungsanordnung (10) nach einem der vorher-
gehenden Ansprüche, die ferner eine Sicherungsa-
nordnung zum Sichern der Hauptmodule (14) an

dem Gegenstand beinhaltet.

6. Versteifungsanordnung (10) nach einem der vorher-
gehenden Ansprüche, umfassend eine Befesti-
gungsanordnung zum Aneinanderbefestigen der
Hauptmodule (14), wobei die Befestigungsanord-
nung erste und zweite Befestigungsstrukturen (24,
26) umfasst.

7. Versteifungsanordnung nach Anspruch 6, wobei die
ersten Befestigungsstrukturen (24) nach außen ab-
stehende Befestigungsstrukturen umfassen.

8. Versteifungsanordnung nach Anspruch 7, wobei die
zweiten Befestigungsstrukturen (26) nach innen ge-
hende Befestigungsstrukturen umfassen, um die
nach außen abstehenden Befestigungsstrukturen
aufzunehmen.

9. Versteifungsanordnung (10) nach einem der vorher-
gehenden Ansprüche, wobei die Aufnahmestruktur
(28) eine Innenöffnung (34) definiert, damit der Ab-
schnitt des Gegenstands in den Innenraum (30) auf-
genommen werden kann.

10. Versteifungsanordnung (10) nach Anspruch 9, wo-
bei die Innenöffnung (34) verlängert ist und sich über
die gesamte Länge der Aufnahmestruktur (28) er-
streckt.

11. Versteifungsanordnung (10) nach Anspruch 9 oder
10, wobei der Körper (16) einen Führungskanal (42)
definiert, um den Gegenstand zur Innenöffnung (34)
zu führen, die durch die Aufnahmestruktur (28) de-
finiert ist.

12. Versteifungsanordnung (10) nach einem der vorher-
gehenden Ansprüche, wobei der Führungskanal
(42) dazu konfiguriert ist, den Gegenstand zwischen
der Außenöffnung (36) und der Innenöffnung (34)
zu führen.

13. Versteifungsanordnung (10) nach Anspruch 12, wo-
bei der Körper (16) gegenüberliegende Wände (40)
umfasst, die sich zwischen der Innenöffnung (34)
und der Außenöffnung (36) erstrecken.

14. Versteifungsanordnung (10) nach Anspruch 12 oder
13, wobei die gegenüberliegenden Wände (40) den
Führungskanal (42) definieren.

Revendications

1. Ensemble de renforcement (10) destiné à rigidifier
un article, l’ensemble de renforcement (10) compre-
nant une pluralité de modules principaux (14) pou-
vant être agencés sur l’article, chaque module prin-
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cipal (14) comprenant :

un corps (16) définissant un axe central longitu-
dinal (32), une formation de réception (28) dans
le corps (16) et une ouverture externe allongée
s’étendant longitudinalement (36) pour permet-
tre l’accès de l’article à la formation de réception
(28), ledit corps (16) possédant des extrémités
opposées (20, 22) et ledit axe central (32)
s’étendant entre lesdites extrémités opposées
(20, 22) ;
ladite formation de réception (28) définissant un
espace interne (30) destiné à recevoir la partie
de l’article à travers celle-ci, et ladite formation
de réception (28) présentant un axe central auxi-
liaire longitudinal (32), caractérisé en ce que
l’axe central auxiliaire longitudinal (32) de la for-
mation de réception (28) est décalé par rapport
à l’axe central principal (32) du corps (16).

2. Ensemble de renforcement (10) selon la revendica-
tion 1, ladite formation de réception (28) et ledit es-
pace interne (30) étant allongés.

3. Ensemble de renforcement (10) selon la revendica-
tion 1 ou 2, ladite formation de réception (28) pos-
sédant des extrémités ouvertes opposées pour per-
mettre à l’article de s’étendre à travers l’espace in-
terne (30).

4. Ensemble de renforcement (10) selon la revendica-
tion 1, 2 ou 3, ledit espace interne (30) s’étendant
sensiblement le long de l’axe central (32) du corps
(16).

5. Ensemble de renforcement (10) selon l’une quelcon-
que des revendications précédentes, comprenant
en outre un agencement d’attache destiné à attacher
des modules principaux (14) à l’article.

6. Ensemble de renforcement (10) selon l’une quelcon-
que des revendications précédentes, comprenant
un agencement de fixation destiné à la fixation des
modules principaux (14) l’un à l’autre, ledit agence-
ment de fixation comprenant des première et secon-
de formations de fixation (24, 26).

7. Ensemble de renforcement selon la revendication 6,
lesdites premières formations de fixation (24) com-
prenant des formations de fixation mâles.

8. Ensemble de renforcement selon la revendication 7,
lesdites secondes formations de fixation (26) com-
prenant des formations de fixation femelles desti-
nées à recevoir les formations de fixation mâles.

9. Ensemble de renforcement (10) selon l’une quelcon-
que des revendications précédentes, ladite forma-

tion de réception (28) définissant une ouverture in-
terne (34) pour permettre à ladite partie de l’article
d’être reçue dans l’espace interne (30).

10. Ensemble de renforcement (10) selon la revendica-
tion 9, ladite ouverture interne (34) étant allongée et
s’étendant sur toute la longueur de la formation de
réception (28).

11. Ensemble de renforcement (10) selon la revendica-
tion 9 ou 10, ledit corps (16) définissant un passage
de guidage (42) pour guider l’article vers l’ouverture
interne (34) définie par la formation de réception
(28).

12. Ensemble de renforcement (10) selon l’une quelcon-
que des revendications précédentes, ledit passage
de guidage (42) étant conçue pour guider l’article
entre l’ouverture externe (36) et l’ouverture interne
(34).

13. Ensemble de renforcement (10) selon la revendica-
tion 12, ledit corps (16) comprenant des parois op-
posées (40) s’étendant entre l’ouverture interne (34)
et l’ouverture externe (36).

14. Ensemble de renforcement (10) selon la revendica-
tion 12 ou 13, lesdites parois opposées (40) définis-
sant le passage de guidage (42).
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